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ABSTRACT. Adult males of the Dancing White Lady Spider {Leucorchestris arenicola, Araneae, Spar- 
assidae) occurring in the dunes of the Namib Desert, Namibia, frequently wander far out of their 3m 
radius territories on dark nights. They move across bare dune slopes in search of mating opportunities 
and subsequently return to their burrows. In the current study, I describe the long-distance movements 
and navigational ability of males and examine how their wandering behavior relates to mating and inter¬ 
actions with other males. In 16 observed complete excursions, male spiders walked 51 m (median, range 
16-91 m) from their burrow along a path of 134 m (42-314 m). The return path was shorter than the 
outgoing path, had less than Vs as many turns, and rarely retraced the outgoing path. Typically, the return 
path across open terrain had a straight section (median 33 m, range 10-89 m) which was directed towards 
the home burrow with a maximum angle of deviation of 5°. Males crossed 0-5 territories of adult males 
and as many female territories, mating in about half of the encounters with females. Males avoided each 
other and signaled with intense sand drumming. Adult males differ in size and there are indications that 
they compete with each other for mates by long-distance movements, drum-signaling each other, and 
interfering with mating. During three years of observations of a L. arenicola population, 8% of the largest 
males did 51% of the mating. Spiders of both sexes were promiscuous, and individuals mated with each 
other on several occasions. The current study prompts future investigations concerning male orientation 
and its neurophysiological basis, their ability to locate females, as well as the inter- and intrasexual 
relationships of L. arenicola. 
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Long distance navigation of animals has 
long fascinated scientists and the mechanisms 
of these remarkable capabilities are rarely un¬ 
derstood. Spiders have been objects for inves¬ 
tigating orientation and navigation and several 
kinds of mechanisms have been suggested as 
underlying their homing behavior (Wehner 
1992). While some spiders appear to use 
idiothetic information, mediated by the slit- 
organ proprioceptors (Seyfarth et al. 1982), 
others may rely on visual cues, gravity, sub¬ 
strate characteristics, vibrations, or a mixture 
of several mechanisms (Crawford 1984; Suter 
1984; Corner & Claas 1985; Mittelstaedt 
1985; Rovner 1991; Dacke et al. 1999; Mar¬ 
shall 1999; Barth 2001). However, these stud¬ 
ies were confined to short-distance move¬ 
ments, either on the web, or within several 
meters of the retreat. This is because spiders 
usually do not travel far and navigational pre¬ 
cision does not appear to be important for 


some observed long distance movements, 
such as ballooning. 

The Dancing White Lady Spider, Leucor¬ 
chestris arenicola Lawrence 1962 (syn. L. ko- 
chi Henschel 1990a; Sparassidae), of the Na¬ 
mib Desert is a wandering spider that 
regularly walks over bare dune sand at night 
and returns to its burrow. Immature and fe¬ 
male spiders confine these movements to 
within their foraging territory of ca. 1-3 m 
radius (Henschel 1994). However, adult males 
move considerably further, several tens of me¬ 
ters, and return to their original home retreat 
using behavior other than retracing the out¬ 
going path (Henschel 1990a). The distances 
exceed the foraging territory by one to two 
orders of magnitude and in this paper they are 
referred to as long-distance movements. 

Leucorchestris arenicola are so large (2-5 
g) that they leave distinct tracks on dry, open, 
unvegetated sand dunes (Henschel 1987; Birk- 
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hofer 2000). In the Namib, afternoon winds 
usually erase previous tracks. The movements 
of spiders that wandered on calm nights are 
clearly visible at sunrise, when the shadows 
of spider footprints are clearly visible. During 
earlier studies (Henschel 1990a, b, 1994, 
1997), spider tracks were compared with ob¬ 
served activities and this makes it possible to 
interpret tracks, an important component of 
the current study. 

In the current paper, I describe the move¬ 
ments of male L. arenicola and compare the 
characteristics of the outgoing path with the 
return path in order to examine their naviga¬ 
tional ability. Mating opportunities appear to 
be the motivation for the long-distance move¬ 
ments of L . arenicola (see Henschel 1990a). 
In this paper, I therefore also present first in¬ 
sights into their mating system, mating fre¬ 
quency and male-male competition. 

METHODS 

Taxonomy. —Lawrence described two spe¬ 
cies of Leucorchestris from Gobabeb. The 
first was Leucorchestris arenicola Lawrence 
1962, based on an immature individual, and 
an adult female in 1966. While Lawrence did 
not describe a male L, arenicola, he named an 
adult male from Gobabeb, Leucorchestris ko- 
chi Lawrence 1965. Based on 34 occasions of 
L. arenicola mating with L. kochi, Henschel 
(1990a) suggested that these two are synony¬ 
mous and that L. arenicola is the senior syn¬ 
onym. Despite extensive observations by 
Henschel (1997) near Gobabeb, no other con¬ 
geners have been found in this area. The cur¬ 
rent observations of mating confirm the syn¬ 
onymy, and L. arenicola is used throughout 
this paper. Among 144 voucher specimens of 
L. arenicola from this project deposited in the 
National Museum of Namibia in Windhoek, 
32 are adult females and 21 adult males. 

Natural history .—Leucorchestris arenico¬ 
la is endemic to the Great Dune Sea of the 
Namib Desert (Lawrence 1962, 1965, 1966; 
Henschel 1990a, 1997). This large, nocturnal 
sparassid spider, forages primarily on tenebri- 
onid beetles or any other small animal, in¬ 
cluding conspecifics (Henschel 1990a, 1994). 
Probably through vibrations of the sand, mov¬ 
ing prey are detected up to 3 m away. The 
preferred microhabitat is the gently sloping 
portions of dunes. This largest of several sym- 
patric sparassid species appears to exclude 



Figure 1.—Drumming spoor of a male spider, 
showing the eight indentations of the tarsae on the 
outside, and of the coxae in the middle. The opis- 
thosoma has left a dent behind the coxae, and in 
front of them are two marks made by the pedipalps, 
giving the track direction (the spider was facing to¬ 
wards the top of the picture). 


other large wandering spiders from this habi¬ 
tat (Henschel 1997). The population density is 
9-302 L. arenicola ha -1 and neighboring bur¬ 
rows are located approximately 3.9 ± 2.1 m 
apart at a high-density site (Henschel 1990a). 

Both sexes mature at two years of age, and 
the female continues to live for another 6 
months to one year. Females are iteroparous 
and spend approximately 9 weeks in extended 
brood care. All reproductive activity is sea¬ 
sonal between September and April, but fe¬ 
males and juveniles remain active throughout 
the year. After maturing, adult males only live 
for another 6-14 weeks and are absent during 
winter. Males have longer legs (spanning 10— 
14 cm) than females (6—9 cm), and they fre¬ 
quently stop during their long wanderings to 
drum the sand surface with all eight legs and 
the body, leaving deep impressions (Fig. 1). 
Wandering activity is reduced during bright 
nights, particularly for a week on either side 
of the full moon. 

Study Area.—Fieldwork was conducted 
during late 1986 to late 1989 at Visnara 
(23°33.835'S; 15°02.201'E), a fenced dune 
area of 0.75 ha situated 1 km south of Gob¬ 
abeb in the Great Dune Sea. A grid of 10 X 
10 m marked with poles was placed across 
Visnara, enabling a spatial resolution of l m. 
Other observations were made at dune sites of 
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the Central Namib across the Great Dune Sea 
(22°-26°30'S; 14°30'-16°E). 

Fieldwork.—All burrows of L. arenicola at 
Visnara were marked with numbered flags and 
their position in the grid noted. Size, devel¬ 
opment stage and sex were determined either 
by capturing and releasing spiders (Henschel 
1991), or by looking into the burrow with the 
aid of an ophthalmic mirror to examine di¬ 
agnostic features such as epigyna, pedipalps 
and leg spination (Henschel 1990a). Spiders 
were individually recognizable by their use of 
marked burrows, as well as by marking them 
with a spot of water paint (Plaka) on the dor¬ 
sal side of the patella. Not all males were mea¬ 
sured directly, but spider size is correlated 
with trapdoor size (carapace width vs. trap¬ 
door diameter: r 2 = 0.85; Henschel 1990a), 
which was measured for all spiders. 

Spider activity was recorded from tracks 
examined after sunrise. The interpretation of 
tracks was validated with direct observations 
at night, made by periodically scanning areas 
with known high densities of spiders using a 
flashlight from stationary observation points 
(direct following of spiders disturbs their ac¬ 
tivity). In this way, tracks left after drumming 
or mating were identified. All “observations” 
referred to in the current paper are records of 
tracks. Burrow entrances were checked on 
21,771 occasions during the three study years, 
with each early-morning check representing 
an “observation-night’’ of an individual spi¬ 
der. The data set comprises 1201 observation- 
nights of 75 adult males and 3175 observa¬ 
tion-nights of 103 adult females. 

Long distance excursions of males from 
known burrows were tracked, and their entire 
paths were drawn onto aim gridded map, 
i.e. the resolution of movements was 1 m, and 
smaller deviations were ignored. Linear 
movements were also recorded simplified 
(e.g., when a spider walks in a “straight line” 
the path is actually slightly undulating with 
deviations < 1 m), but leading in the same 
general direction. Due to large variability in 
male size, it was often possible to distinguish 
drum-marks of different males from each oth¬ 
er in cases where they crossed each other. 

For the purpose of the current study, a sub¬ 
sample of 25 complete outgoing and return 
movements of 16 L. arenicola males was se¬ 
lected for detailed analysis from a total record 
of 157 excursions (the total data set includes 


many incompletely mapped paths). The 25 
paths were digitized, and the following was 
calculated: total path distance, maximum lin¬ 
ear distance from the burrow, outgoing path 
distance, length of the longest straight section, 
number of turns, and the number and location 
of drum-marks. The same data were obtained 
for the return path as for the outgoing. The 
target angle was the relative direction of ap¬ 
proach towards the burrow of the longest sec¬ 
tor on the return path, with 0° being on target 
(± 1 m based on map cell size); the target 
accuracy was the distance of the path trajec¬ 
tory from the burrow. 

By superimposing the path onto the popu¬ 
lation map, it was possible to determine the 
number of territories that a wandering male 
crossed. Previous tests with protected, re¬ 
leased spiders indicated that resident spiders 
had a territory of about 3 m radius around 
their burrows (Henschel 1990a). Sometimes 
direct interactions occurred, such as mating. 
Probable evidence for other more cryptic in¬ 
teractions were drum-marks left by a male 
crossing an inactive spider’s territory, or two 
drumming males circling each other at dis¬ 
tances of several meters. The distance of the 
burrows of two females situated closest to the 
male’s burrow along his journey was mea¬ 
sured (and if mating occurred, the mated fe¬ 
male’s distance from the male burrow was re¬ 
corded). 

Data analyses.—Spatial data on male 
movements were not normally distributed 
(Kolmogorov-Smirnov Test, P > 0.05). To de¬ 
scribe wandering behavior, one observation 
per male (n = 16) was selected and 9 further 
observations were used to examine variation 
in behavior by individuals. The non-paramet- 
rie Wilcoxon matched pairs test was applied 
to compare variables between the outgoing 
and return paths, as well as interactions to¬ 
wards males compared to females on each 
journey. Results are given as median, quartiles 
and range. Sample size (n) of observations of 
male movements was 16 unless stated other¬ 
wise. Observations of mating behavior in¬ 
volved the entire three year data set (n = 3376 
observations of adults), and a chi-squared test 
was used to examine whether spider size af¬ 
fects mating frequency. 

RESULTS 

Movement patterns.—The 16 study males 
wandered up to 91 m (median 51 m) away 
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Table 1,—Path analyses for 16 excursions of males, showing the maximum linear distance from the 
burrow, details of the path, and the accuracy and angle of homing along the longest straight stretch towards 
the burrow. 


Variable 

Measure 

Median 

Quartiles 

Range 

Linear distance 

(m) 

51 

36-74 

16-91 

Path distance 

total (m) 

134 

91-231 

42-314 

Path distance 

outgoing (m) 

96 

47-171 

25-213 

Path distance 

return (m) 

39 

32-84 

16-129 

Longest straight stretch 

outgoing (m) 

20 

16-25 

6-71 

Longest straight stretch 

return (m) 

33 

19-47 

10-89 

Number of turns 

outgoing 

11 

9-21 

4-30 

Number of turns 

return 

2 

0-2 

0-16 

Distance retraced 

return (m) 

0 

0-0 

0-13 

Angle at burrow 

out—return (°) 

65 

45-98 

0-180 

Homing 

accuracy (m) 

0 

0-1 

0-5 

Homing 

angle (°) 

0 

0-2 

0-12 


from their burrows (Table 1). They often 
turned, and the median path distance was 134 
m (range 42-314 m). The outgoing path was 
significantly longer than the return path by 
146.2% (P < 0.001, Fig. 2a). However, the 
longest straight section was on the return path 
CP < 0.05, median = 33 m). This is because 
the males made fewer turns on the return path 
(P < 0.001, median = 2 turns) compared to 
11 turns on the outgoing path (Table 1). Three 
times the outgoing path was retraced for 5-13 
m. Silken draglines were occasionally pro¬ 
duced along the paths (not quantified). Indi¬ 
vidual males that were observed repeatedly (n 
— 9) moved over different distances (differ¬ 
ence from the analyzed observation: median 
= 73%, range = 1-84%) and did not follow 
similar paths, although each male returned to 
the same burrow. The maximum distance re¬ 
corded for each male in this study was not 
influenced by spider size (r 2 = 0.13, P = 
0.17). 

Homing.—Males usually returned to their 
burrow from a different direction than the one 
they took on their outward journey (median 
deviation = 65°). In all 12 cases where there 
was no obstruction along the way, the longest 
stretch of return aimed < 5° towards the bur¬ 
row, usually being 0°, i.e., going straight to¬ 
wards the burrow (Table 1). Males took the 
shortest distance back. In the remaining 4 cas¬ 
es, there was a Inara bush (Acanthosicyos hor- 
ridus Cucurbitaceae) or Acacia tree in the 
way, and the returning male walked around 
the periphery of the obstruction. He deviated 
11—31° from the shortest route, and then 


turned towards the burrow when the way was 
clear. On exceptional occasions when a male 
missed his burrow, his subsequent movement 
behavior changed (e.g.. Fig. 2b). He made fre¬ 
quent turns and loops, and steadily moved 
closer to his own territory until he found the 
burrow. There is no record of a male not find¬ 
ing his burrow. Only one male constructed a 
new buiTOw several meters away from his 
original burrow upon returning to his territory. 

Encounters.—The L, arenicola population 
at Visnara was quite densely packed, so that 
as soon as males moved out of their own ter¬ 
ritory (3 m radius), they crossed 2-35 terri¬ 
tories of other known spiders at Visnara (Ta¬ 
ble 2). There were no differences in the 
number of adult males and adult females en¬ 
countered by wandering males (quartiles: 1- 
2; P > 0.05). The closest territory of an adult 
female that they crossed was a median dis¬ 
tance of 15 m (range 4-64 m) from the wan¬ 
dering males’ home burrow, and the second 
female was 55 m (28-89) away. During one 
excursion, the wandering male did not en¬ 
counter a female, even though a female bur¬ 
row was 16 m from his burrow, and this male 
moved 74 m further than the distance to the 
closest female. In six (40%) of the 15 excur¬ 
sions where a female was encountered, this 
was not the closest female to the male’s bur¬ 
row. Five of these males did locate the closest 
female during other excursions. The 16 males 
encountered females on 22 occasions, and 
mated on 15 (68%) of the encounters (when 
examining all 25 excursions, the proportion 
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was 57%). Two of the males mated twice dur¬ 
ing one night’s excursion. 

Drumming. —Drumming (Fig. 1) was fre¬ 
quently performed on the outgoing journey 
(median 17, range 0-54 times), compared to 
rare instances of drumming on the return (up¬ 
per quartile = 0, maximum = 15; P < 0.001; 
Table 2). For 71% of the drumming incidents, 
it was possible to ascertain a likely relation¬ 
ship to other adult L. arenicola , as either an¬ 
other male responded in kind, or the drum¬ 
ming occurred near the burrow of an adult 
spider. Drumming by wandering males oc¬ 
curred near another male significantly more 
often (95% of 239) than drumming near fe¬ 
males (5%, * 2 = 124, df = 2, P < 0.001, 
Table 2). On six occasions when a wandering 
male walked over the territory of an inactive 
adult male, the wandering male drummed. 

When two wandering males approached 
each other (n = 10), they avoided one another 
by several meters in eight cases and in two 
cases circled each other closer than 1 m (but 
the males apparently did not contact each oth¬ 
er). Some of the most complex movements by 
males across the study area were when two 
males maneuvered around each other across a 
wide field (Fig. 2c). In the case shown on Fig. 
2c and in a second case, it appeared that mat¬ 
ing had been interrupted by the arrival of a 
second male. 

Mating.—Data on mating were obtained in 
the course of 3376 observations of 178 adult 
spiders (75 males) at Visnara over three years. 
Six males performed 51% of 63 copulations 
recorded in the course of three years, while 24 
males did the remainder. Excursions in which 
mating occurred were usually followed by one 
or more nights of inactivity. However, on six 
occasions (9.5%), males mated on successive 
nights. For 45 males, no mating was recorded 
in 469 observations. Mating frequency signif¬ 
icantly increased with male size (Table 3; x 2 
= 8.1, df = 2, n = 30, P < 0.05). The six 
males with the highest mating frequency were 
from the middle and largest size classes. 

An individual male (#82) was observed for 
38 nights over an 11 -week period. He under¬ 
took 12 excursions (3 of which are part of the 
mapped data set) and mated ten times with six 
different females, two of them twice and one 
three times (Fig. 3). On three excursions he 
apparently mated twice. Observations of him 
began soon after full moon, and his initial ex¬ 


cursions were relatively short (< 20 m). How¬ 
ever, after a fortnight, at new moon, he wan¬ 
dered farther (Fig. 3). 

In 3175 observation-nights of 103 individ¬ 
ual adult females, they mated on 55 occasions. 
Eight females (8%) performed 54.5% of the 
copulations, and 19 the rest, while mating was 
not observed for 76 females. This distribution 
was significantly skewed (x 2 = 0.49; n = 103; 
P > 0.05). On different nights, individual fe¬ 
males mated with up to four different individ¬ 
ual males. On six occasions (10.9%), females 
mated on successive nights. During the 6 
month seasons, six females mated at least 
thrice, one four times and one eight times. The 
latter female mated with the same male on 
four successive nights. During a five month 
observation period, she again mated with this 
male as well as two other males, once with 
different males on two successive nights. On 
four other occasions, a female mated a pre¬ 
vious partner. On many occasions when a 
male crossed a female territory, mating did 
not take place (43% during all 25 mapped ex¬ 
cursions). Small females mated less frequently 
than large females (Table 3; \ 2 ~ 7.8, df — 2, 
n = 27, P < 0.05). 

During 1201 observation-nights of 75 in¬ 
dividual adult males at Visnara during the 
course of three years, males wandered out of 
their territories on 157 (13.1%) occasions, 
mainly between the months of October to Feb¬ 
ruary (Fig. 4). Given a median natural lon¬ 
gevity of 9 weeks after maturation (two new 
moons), it is calculated from the above that 
an adult male, on average, wanders 8.2 times 
during this period, or on 26.0% of the nights 
of low moon. Thus, a male may expect to 
mate 4.7 times during his life on average. 

Females mated during 1.7% (n = 55) of the 
observations (n = 3175). It is thus calculated 
that during a season, an average female mates 
12.1 times per 8 month breeding season, or 
10.1% of the low-moon nights. Given that the 
sex ratio is female-biased (males; females = 
0.38: 1; see also Henschel 1990a), this esti¬ 
mate of females mating corresponds roughly 
with that calculated from the frequency of 
males mating (26.1% X 0.38 = 9.9%). 

Mortality. —It was difficult to assess the 
risk of long distance movements. All males 
suddenly disappeared for unknown reasons. In 
six cases, wandering males were captured by 
predatory gerbils, representing 3.8% mortality 
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Table 2.—Number of territories crossed, encounters and drumming behavior by males during 16 ex¬ 
cursions. 


Variable 

Description 

Median 

Quartiles 

Range 

n 

Number of territories 

all 

16 

7-23 

2-35 

16 


adult males 

2 

1-2 

0-6 

16 


adult females 

1 

1-2 

0-5 

16 

Distance (m) to female 

closest from burrow 

10 

7-15 

4-35 

16 


1 st encounter 

15 

10-34 

4-64 

15 


2 nd encounter 

55 

38-68 

28-89 

7 


diff. closest-1 st 

0 

0-13 

0-56 

15 

Drum-marks 

outgoing 

17 

7-21 

0-54 

15 


returning 

0 

0-0 

0-15 

16 


near male 

3 

0-19 

0-48 

15 


near female 

0 

0-1 

0-4 

15 


rate during excursions. Three other males died 
of unknown cause in their burrows. The fate 
of the remaining 66 other males was un¬ 
known. 

DISCUSSION 

A main feature of the long distance excur¬ 
sions by the L. arenicola males was their un¬ 
erring return journey to their burrow. Even af¬ 
ter long and complex outward excursions with 
many turns and loops, homing behavior indi¬ 
cated that the wanderers knew where their 
burrows were and returned by the shortest 
possible route, even when moving around ob¬ 
stacles. A male changed his behavior to a me¬ 
andering search when he missed his burrow 
after a long journey. 

The need to return to the home nest rather 
than building a new nest may be a question 
of the energy required to construct a new bur¬ 
row (Henschel & Lubin 1992), as well as 


avoidance of risk of exposure to predators in¬ 
cluding conspecifics during burrow-making 
(Henschel 1997). Males always returned to 
their existing burrow, but in one case the male 
walked on after returning to his burrow and 
dug a new burrow nearby. Of 36 burrows of 
adult males that I excavated and more than 
100 more that I examined in the Namib dunes 
elsewhere than at Visnara, only three had been 
dug during the previous night, as indicated by 
a burrow length of less than 15 cm, scrape- 
marks around entrance closed with silk curtain 
instead of trapdoor. This indicates that males 
seldom establish new burrows. 

Mating System.—Excursions need to be 
long to encounter females. Even when walk¬ 
ing over 130 m, males crossed territories of 
only 1—2 adult females. Many females did not 
mate when males crossed their territory, but 
such females did sometimes mate on other en¬ 
counters. This may indicate that females do 


<r- 


Figure 2.—Movements of males illustrated on a 10 X 10 m gridded map of the study area at Visnara. 
The locations of some burrows of L. arenicola adults (closed circle = female, open triangles = male) are 
shown. The areas devoid of burrows in the upper middle and upper left are vegetated, the remainder bare 
sand. Lines depict movements of four males from the burrows labelled #. Bold arrows are the longest 
stretches on the return journey, (a) A typical 103-m long journey of the male #145 on 26 December 1986 
is shown, with several turns when going outward and a direct return journey, (b) This general pattern is 
also evident for #221 on 23 February 1987, but in this case there was an 80 m long return path and the 
male missed his burrow by 4 m, then turned and made several loops before finding his burrow, (c) On 
27 February 1987 males #45 and #173 wandered simultaneously, w: #173 moved towards #45 and the 
two males closely circled each other at the burrow of #45 with much drumming; x: #173 mated; y: #45 
drummed and circled some 5 m from x. The two males crossed each other’s tracks at x, possibly inter¬ 
rupting mating, z: The two males walked parallel 5—10 m apart and both drummed at short intervals, with 
#45 following this up by making loops several meters from the female. After that #173 returns to his 
burrow, and #45 makes a long excursion (total 314 m, not completely shown here) before returning home. 
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Table 3.—Mating frequency by males and females of three size classes, as indicated by trapdoor di¬ 
ameter and mass. 


Trapdoor 

Diameter 

(mm) 

Mass 

(g) 

Males 

Females 

Observation 

-nights 

Mating % 

Observation 

-nights 

Mating % 

<21 

<1.6 

376 

3.7 

692 

0.9 

21-23 

1.6-2.1 

436 

5.0 

1029 

1.3 

>23 

>2.1 

348 

7.8 

1363 

2.4 


not mate throughout their reproductive cycle. 
Many females, however, did not mate at all, 
and this was particularly true for small fe¬ 
males, perhaps because they are less fecund. 
In both sexes, a few individuals mated more 
often than others. The most successful indi¬ 
viduals were of large to medium size. Suc¬ 
cessful males undertook excursions every 1— 
4 nights and could mate twice per excursion. 
Both sexes mate multiple times and individ¬ 
uals can mate several times with each other as 
well as with other individuals, i.e. the current 
study demonstrates that both sexes are pro¬ 
miscuous. Relationships between the sexes are 
likely to influence the home range of an adult 
male, and this therefore warrants further study 
in order to understand male movements. 

Although males avoided direct encounters, 
wandering males did approach territories of 
other males and signaled by drumming. Leu- 
corchestris males drummed in the vicinity of 
other males, even if the latter were inactive 
(at least had not left their burrows), and sel¬ 
dom drummed near females. By contrast, 
drumming appears to be an important courting 
signal in another sparassid, Heteropoda ven- 
atoria Thorell 1878 (Rovner 1980). Drum¬ 


ming by L. arenicola towards a male may 
cause a rival to withdraw or keep out of the 
way of the signaler and can perhaps interrupt 
mating, as suggested by two cases. Differenc¬ 
es in male size (1.0-2.8 g) are likely to affect 
such male-male competition. Besides evi¬ 
dence that most drumming by L. arenicola ap¬ 
pears to be an intrasexual signal, the above 
conclusions on male-male relationships are 
tentative and require verification. 

Navigation. —The mechanism that males 
use for navigation is unknown. Such precise 
orientation over long distances suggests either 
highly developed path integration (using ego¬ 
centric information), or orientation in the 
landscape (geocentric information). The two 
different sets of information could be coupled, 
as they are in ants (Wehner & Wehner 1990; 
Wehner et al. 1996). There is currently no ev¬ 
idence for path integration by L. arenicola, 
except perhaps the knowledge of direction and 
distance to a burrow, demonstrated by the 
change in behavior when a male passed his 
home burrow by mistake after a long or com¬ 
plex journey. If path integration is involved, 
the complex case of Namib dune sparassids 
warrants further study. 



Day of male's life 

Figure 3.—Observations for 38 days during 78 days of adult life of marked male #82 from one burrow 
between 19 December 1986 and 6 March 1987. Days of observation are indicated at the top. Bars show 
the linear distance (m) that the male moved, from his burrow in a night. ‘X’ indicates the distance of 
mating with six females a-f. Shaded circles represent new moon. 
















HENSCHEL—WANDERING AND MATING BY SPARASSID 


329 


1.5 


(/> 

m 

c 

o 


£ 

V-P 

CO 

1.0 

O 

£ 


2 

o 


D 

m 


O 

n 


X 

o 

0.5 

UJ 

Vfr- 


o 



o.o 


J A S O N D 


F M A M J 


Month 


Figure 4.—Observations of male excursions in 
various months of the austral year, expressed as per¬ 
cent of observations of all spiders during each 
month (total n = 21,771). 


For a nocturnal animal of this size, several 
senses could be important for orientation in 
the landscape. The eyes, albeit small, may be 
quite sensitive to light, but the spiders prefer 
dark to bright nights (Henschel 1990a), prob¬ 
ably to avoid risk of predation from visually- 
hunting predators such as gerbils and noctur¬ 
nal birds (e.g., owls). Olfaction is another 
possible sensory mechanism, as has been 
demonstrated for other sparassids (Rovner 
1980; Rowell & Aviles 1995). Pompilid 
wasps can follow the tracks of L. arenicola 
(pers.obs.) and wheel spiders Carparachne 
aureoflava Lawrence 1966 (Henschel 1990b), 
suggesting that the spiders leave olfactory 
traces, perhaps in silken drag-lines (Schulz & 
Toft 1993). Drumming by L. arenicola males 
indicates that they can detect the territories of 
inactive males, perhaps by smell. Trichoboth- 
ria enable spiders and scorpions to detect wind 
direction, facilitating anemotaxis (Linsenmair 
1968; Barth et al. 1995). It is possible that L. 
arenicola makes use of the fairly predictable 
patterns of summer winds in the Namib (Ty¬ 
son & Seely 1980). 

Many psammophilous animals detect vibra¬ 
tions transmitted through sand over distances 
of centimeters (Brownell 2001) to meters (Na- 
rins et al. 1997). Sand is a particularly good 
conductor of compressional and Rayleigh 
waves originating from the movement of an¬ 
imals on or in sand (Brownell 1977). Vibra¬ 
tions enable small animals to detect moving 
insects (Brownell 1977, 2001; Narins et al. 
1997; Enders et al. 1998) or wind-blown sand 
(Hanrahan & Kirchner 1994). Many spiders 
are well endowed with vibration sensors 


(Barth 2001). Leucorchestris arenicola appear 
to be highly sensitive at detecting vibrations, 
e.g., directional interception of territorial in¬ 
truders or prey over 1—3 m, apparent maneu¬ 
vering of two drumming males around each 
other at distances of several meters. It is pos¬ 
sible that detection of vibrations assists L. ar¬ 
enicola in navigation. 

Elucidating the mechanisms of orientation 
and navigation of L. arenicola is a challenge 
for future studies. The sensory environment is 
quite different from that of other case studies. 
Further studies of the Dancing White Lady 
Spider could therefore make important contri¬ 
butions to the understanding of navigation on 
the whole, and could find applications such as 
broadening the scope of navigational robotics 
(Lambrinos et al. 1997; Wallander & Russell 
2001 ). 

ACKNOWLEDGMENTS 

The Gobabeb Training and Research Centre 
and the Ministry of Environment and Tourism 
gave permission to work near Gobabeb in the 
Namib-Naukluft Park. Inge Henschel assisted 
in the field. This project benefited from dis¬ 
cussions with Klaus Birkhofer, Phil Brownell, 
Yael Lubin, Eryn Griffin, Thomas Nprgaard, 
Jutta Schneider and Rudiger Wehner as well 
as several helpful reviewers. 

LITERATURE CITED 

Barth, F.G. 2001. Sinne und verhalten: aus dem Le- 
ben einer Spinne. Springer, Berlin, 325 pp. 
Barth, F.G., J.A.C. Humphrey, U. Wastl, J. Halbrit- 
ter & W. Brittinger. 1995. Dynamics of arthropod 
filiform hairs, III, flow patterns related to air 
movement detection in a spider (Cupiennius salei 
Keys). Philosophical Transactions of the Royal 
Society of London B 347:397—412. 

Birkhofer, K. 2000. Erdrohrenbauende Spinnen des 
ostlichen Ergs (Tunesien). Vordiplombericht, Ar- 
beitsgemeinschaft Tierokologie Prof. Dr. Scheu, 
Technical University of Darmstadt, Germany. 
Brownell, P.H. 1977. Compressional and surface 
waves in sand: used by desert scorpions to locate 
prey. Science 197:479—482. 

Brownell, P.H. 2001. Sensory ecology and orienta¬ 
tional behaviors. Pp. 159-183. In Scorpion Bi¬ 
ology and Research. (P.H. Brownell & G.A. Po- 
lis, eds.). Oxford University Press. 

Crawford, J.D. 1984. Orientation in a vertical plane: 
the use of light cues by an orb-weaving spider, 
Araneus diadematus. Animal Behaviour 32:162— 
71. 

Dacke, M., D.-E. Nilsson, E.J. Warrant, A.D. Blest, 
M.F. Land & D.C. O’Carroll. 1999. Built-in po- 





















330 


THE JOURNAL OF ARACHNOLOGY 


larizers form part of a compass organ in spiders. 
Nature 401:470-472. 

Enders, M.M., H. Schiile, J.R. Henschel. 1998. Sex¬ 
ual dimorphism, fighting success and mating tac¬ 
tics of male Onymacris plana Peringuey (Cole- 
optera: Tenebrionidae) in the Namib Desert. 
Ethology 104:1003-1019. 

Gorner, P. & B. Claas. 1985. Homing behavior and 
orientation in the funnel-web spider, Agelena la- 
byrinthica. Pp. 275—297. In Neurobiology Of 
Arachnids. (EG. Barth, ed.). Springer, Berlin. 

Hanrahan, S.A. & W.H. Kirchner. 1994. Acoustic 
orientation and communication of desert tenebri- 
onid beetles in sand dunes. Ethology 97:26—32. 

Henschel, J.R. 1987. Sand-burrowing spiders: How 
do they do it? Namib Bulletin 7:11. 

Henschel, J.R. 1990a. The biology of Leucorches- 
tris arenicola (Araneae: Heteropodidae), a bur¬ 
rowing spider of the Namib dunes. Pp. 115—127. 
In Namib Ecology— 25 Years Of Namib Re¬ 
search. (M.K. Seely, ed.). Transvaal Museum 
Monograph No. 7, Pretoria. 

Henschel, J.R. 1990b. Spiders wheel to escape. 
South African Journal of Science 86:151-152. 

Henschel, J.R. 1991. A trap to capture burrowing 
arachnids. Journal of Arachnology 19:150-152. 

Henschel, J.R. 1994. Diet and foraging behaviour 
of huntsman spiders in the Namib dunes (Ara¬ 
neae: Heteropodidae). Journal of Zoology, Lon¬ 
don 234:239-251. 

Henschel, J.R. 1997. Psammophily in Namib Desert 
spiders. Journal of Arid Environments 37:695— 
707. 

Henschel, J.R. & Y.D. Lubin. 1992. Environmental 
factors affecting the web and activity of a psam- 
mophilous spider in the Namib Desert. Journal 
of Arid Environments 22:173—189. 

Lambrinos, D., M. Maris, H. Kobayashi, T. Labhart, 
R. Pfeifer & R. Wehner. 1997. An autonomous 
agent navigating with a polarized light compass. 
Adaptive Behavior 6:131-161. 

Lawrence, R.F. 1962. Spiders of the Namib Desert. 
Annals of the Transvaal Museum 10:197—211. 

Lawrence, R.F. 1965. Dune spiders of the Namib 
Desert. Animals 7:260-263. 

Lawrence, R.F. 1966. New dune spiders (Sparassi- 
dae) from the Namib Desert, South West Africa. 
Cimbebasia 17:3-15. 

Linsenmair, K.E. 1968. Anemotaktische Orienti- 
erung bei Skorpionen (Chelicerata, Scorpiones). 
Zeitschrift flir Vergleichende Physiologie 6:445- 
449. 


Marshall, J. 1999. How spiders find the right rock 
to crawl under. Current Biology 9:R918-R921. 

Mittelstaedt, H. 1985. Analytical cybernetics of spi¬ 
der navigation. Pp. 298—316. In Neurobiology of 
Arachnids. (F.G. Barth, ed.). Springer, Berlin. 

Narins, P.M., E.R. Lewis, J.U.M. Jarvis, J. O’Riain. 
1997. The use of seismic signals by fossorial 
southern African mammals: a neuroethological 
gold mine. Brain Research Bulletin 44:641—646. 

Rovner, J.S. 1980. Vibration in Heteropoda vena- 
toria (Sparassidae): a third method of sound pro¬ 
duction in spiders. Journal of Arachnology 8: 
193-200. 

Rovner, J.S. 1991. Evidence for idiothetically con¬ 
trolled turns and extaocular photoreception in ly- 
cosid spiders. Journal of Arachnology 19:169— 
173. 

Rowell, D.M. & L. Aviles. 1995. Sociality in a 
bark-dwelling huntsman spider from Australia, 
Delena cancerides Walckenaer (Araneae: Spar¬ 
assidae). Insectes Sociaux 42:287-302. 

Schulz, S. & S. Toft. 1993. Idenfication of a sex 
pheremone from a spider. Science 260:1635- 
1637. 

Seyfarth, E.A. & R. Hergenroder, H. Ebbes & F.G. 
Barth. 1982. Idiothetic orientation of a wander¬ 
ing spider: compensation of detours and esti¬ 
mates of goal distance. Behavioral Ecology and 
Sociobiology 11:139—148. 

Sliter, R.B. 1984. Web tension and gravity as cues 
in spider orientation. Behavioral Ecology and 
Sociobiology 16:31-36. 

Tyson, P.D. & M.K. Seely. 1980. Local winds over 
the central Namib. South African Geographical 
Journal 62:135-150. 

Wallander, A. & R.A. Russell. 2001. A robot scor¬ 
pion using ground vibrations for navigation, http: 
//www.sm. luth.se/gradschool/pdf/Papers/An- 
dersw.prf. 

Wehner, R. 1992. Homing in arthropods. Pp. 45— 
144, In Animal Homing. (F. Papi, ed.). Chapman 
& Hall, London. 

Wehner, R., B. Michel & P. Antonsen. 1996. Visual 
navigation in insects: coupling of egocentric and 
geocentric information. The Journal of Experi¬ 
mental Biology 199:129—140. 

Wehner, R. & S. Wehner. 1990. Insect navigation: 
use of maps or Ariadne’s thread? Ethology, Ecol¬ 
ogy & Evolution 2:27—48. 

Manuscript received 20 June 2001, revised 3 De¬ 
cember 2001. 


